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TRANSDERMAL THERAPEUTIC SYSTEM
CONTAINING ELONGATE HOLLOW BODIES

The present invention relates to a transdermal therapeutic
system (TTS) for the application of an active substance or
several active substances or a therapeutically effective salt
thereof on the skin, wherein elongated hollow bodies, which
have a filler or several fillers, are incorporated in the TTS. It
further relates to the production and use of said systems.

Filled hollow fibers are used as reserve lubricants in cutting
or grinding tools or, by releasing liquid adhesives, are used for
removing hairline cracks in plastics. It is now technically
possible to adapt the physical properties of elongated hollow
bodies to the specific application. The range of properties
then extends e.g. from glasslike brittle to flexible with rub-
berlike elasticity, from gas-tight to highly permeable. The
outside diameter of elongated hollow bodies can range from
less than 10 nm (nanotubes) up to several 100 pm (hollow
fibers).

Hollow fibers are already used in TTS in the prior art. Thus,
EP 0 227 836 Al discloses a pharmaceutical preparation,
comprising a pressure-sensitive adhesive film with hollow
fibers, which have radially arranged pores. In this case the
active substances can either be incorporated in the hollow
fibers themselves, or alternatively the hollow fibers are empty
and the active substance passes, by diffusion, through a layer
of hollow fibers, to reach the surface of the skin. In this
application hollow fibers are used with the function of a
controlling membrane, or they bring about slow, controlled
release of the active substance.

JP 2004-168734 discloses a nicotine patch for releasing
nicotine, using hollow fibers with open pores, filled with a
mixture of nicotine and a low-molecular substance. This
slows down the release of the active substance from the TTS.

In EP 0 413 034 Al, a tissue-like composite of hollow
fibers with open pores is used as a nonocclusive backing of a
TTS, to reduce the accumulation of moisture in the TTS,
which arises through transepidermal water loss, and thus
improve the stability of the system during the period of use.

The problem to be solved by the present invention was to
provide a transdermal therapeutic system (TTS), whose
simple construction ensures, on the one hand, that the TTS
can be stored safely and inactivation or activation of the
system does not already occur during storage. On the other
hand the invention should make it possible to activate or to
deactivate the system—depending on the embodiment—at
any point of time (before, after or during use) intentionally
(actively) or automatically (passively).

This problem is solved superbly by a TTS as claimed in
claim 1. Supply of radiant energy or other energy produces a
change in structure of the hollow bodies, by which the filler or
fillers are released from the hollow bodies. The energy can be
supplied as mechanical, thermal, electrical, magnetic, elec-
tromagnetic or chemical energy. This depends on the particu-
lar properties of the hollow bodies. Preferably the energy is
supplied in the form of pressure, heat, radiation, electric
current or sound.

For example, brittle hollow bodies are subjected to
mechanical stress by bending, extending, stretching, twisting
or folding, so that they are deformed irreversibly. Through
breakage or bursting of the structure of the hollow bodies in
the TTS, the filler or several fillers are released from the
elongated hollow bodies and can—depending on the particu-
lar embodiment—react in various ways. The degree of
mechanical loading and therefore the start of breakage or
bursting of the hollow tubes depends on the particular appli-
cation and on the material of the hollow tubes. Thus, it is
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possible, for example, for a TTS to be folded actively before
use, in order to activate it. In another embodiment, on remov-
ing the TTS from the skin there is, at least automatically, such
severe bending that the hollow tubes used specifically for this
application break, and the filler that is released, for example
unused active substance, is inactivated. In accordance with
DIN EN 28510, the hollow fibers are broken when the TTS is
pulled away, e.g. from the skin or a substrate, at an angle of
180°, preferably >90°. Also, during use on the skin, by press-
ing on the TTS with a finger or another object, (pressure-
sensitive) breaking can be achieved, so that activation takes
place.

The principle described above is not operative in the case of
flexible hollow tubes. Instead, other forms of energy, for
example sound, heat, radiation etc., can be used as an effec-
tive means for breaking, bursting, disintegrating or perforat-
ing the hollow bodies. In a preferred embodiment, an addi-
tional agent is incorporated in the hollow bodies, which
expands on supplying heat to the TTS, so that the hollow
bodies burst. In another preferred embodiment, owing to their
material properties the hollow bodies disintegrate or are per-
forated at temperatures above body temperature. A combina-
tion of brittle and flexible hollow tubes with different material
properties is also preferred. In this way the active substances
contained in the hollow bodies can for example be activated at
defined points of time.

In a preferred embodiment the filler comprises at least one
active substance and the release of the active substance or
active substances takes place by breaking, disintegrating or
perforating the hollow bodies. The separation of active sub-
stances and/or excipients in the matrix by the hollow tubes
offers many advantages, which are explained in more detail
below on the basis of examples, without limiting the invention
to these. These examples only have the purpose of explaining
the invention.

Therapeutic systems (TTS) are basically known by a per-
son skilled in the art. Usually a TTS comprises a backing that
is impermeable to the active substance, one or more layers
containing the active substance, optionally a membrane con-
trolling the release of the active substance and a detachable
protective layer. If the layer containing the active substance(s)
is in the form of a matrix layer, it can be of a self-adhesive
form or can be provided additionally with a pressure-sensitive
adhesive layer on the side next to the skin. In the case of a
reservoir of active substance, the filler can be in the form of
solution, suspension, gel or dispersion in a solid polymer
matrix. A membrane controlling the release of the active
substance is then inserted between the skin and the active
substance reservoir, the membrane once again being provided
with a pressure-sensitive adhesive layer on the side next to the
skin, for fixing on the skin. Microreservoir systems, which
contain the active substance in microencapsulated form, are
also suitable. The layer containing the active substance(s) in
the sense of the invention comprises at least one or more
active substances and the elongated hollow bodies with filler,
and the active substance or substances can be both inside and
outside of the hollow bodies. The filler is in gaseous, liquid,
semisolid or solid form. The system can be in the form of a
multilayer system, with identical or different active sub-
stances in the various layers, or can also be at different con-
centrations. Active substance patches according to the inven-
tion, where after application on the skin the resultant TTS are
transparent or at least translucent, are preferred.

The backing layer must be impermeable to the active sub-
stance contained in the TTS, to prevent undesirable escape of
the active substance. Suitable backing materials are in par-
ticular polyesters, such as preferably polyethylene terephtha-
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late (PET) and polybutylene terephthalate, which are particu-
larly strong. Furthermore, almost any other compatible
plastics are suitable, for example polyvinyl chloride, ethylene
vinyl acetate, vinyl acetate, polyethylene, polypropylene, cel-
Iulose derivatives or combinations of various films. Compos-
ite laminates of aluminum and plastics such as polyethylene
terephthalate are often used. The advantage of these compos-
ite laminates is that aluminum foil can be produced cheaply
and is impermeable to nearly all pharmaceutical active sub-
stances. In addition, aluminum foil is opaque, which espe-
cially inthe case of light-sensitive active substances offers the
advantage of reliable protection from light.

Microporous polymer films produced with defined pore
size from polyethylene, polypropylene, polyurethane,
copolymers of ethylene and vinyl acetate (EVA) and silicones
can be used as the controlling membrane. These polymer
films are suitable if they are resistant to the substances con-
tained in the preparation of active substance.

Suitable adhesives are high-viscosity substances, which
stick to the skin after brief light pressure, so-called pressure-
sensitive adhesives (PSA). They possess high strength of
cohesion and adhesion. Pressure-sensitive adhesives based
on poly(meth)acrylates, based on polyisobutylenes and based
onsilicones are used. The layer of pressure-sensitive adhesive
can contain active substance(s) or can be without active sub-
stance(s). In the sense of the invention the layer of pressure-
sensitive adhesive can be the layer containing the active sub-
stance(s) and therefore also include the elongated hollow
bodies. The active substance or active substances can there-
fore be present only in the layer or only in the elongated
hollow bodies. The active substances can also, however, be
present both in the layer and in the elongated hollow bodies.

The pressure-sensitive adhesive layer and/or optionally
present reservoir or matrix layer(s) of the TTS according to
the invention can comprise a material that is selected from the
group comprising pressure-sensitive adhesive polymers
based on acrylic acid and/or methacrylic acid and esters
thereof, polyacrylates, isobutylene, polyvinyl acetate, ethyl-
ene-vinyl acetate, natural and/or synthetic rubbers, for
example acrylonitrile-butadiene rubber, butyl rubber or neo-
prene rubber, styrene-diene copolymers such as styrene-buta-
diene block copolymers and hotmelt adhesives, or that is
produced on the basis of pressure-sensitive adhesive silicone
polymers or polysiloxanes.

Polyacrylates are generally produced by polymerization of
various monomers (at least one monomer from the group
comprising acrylic acid, methacrylic acid, acrylic acid esters
and methacrylic acid esters) and in particular from mixtures
thereof. Preferably organic solvents, in some cases even
water, are preferably used as solvent during polymerization
for the production of a suitable polyacrylate. Depending on
the structure of the monomers used in the polymerization,
polyacrylates are obtained that can contain functional groups.
Polyacrylates with OH groups (hydroxyl groups) and those
with COOH groups (carboxyl groups) as functional groups
are widely used.

Silicones, polysiloxanes or silicones, which can them-
selves be pressure-sensitive adhesives, find application as
suitable silicone polymers. Silicone pressure-sensitive adhe-
sives are taken to mean pressure-sensitive adhesives based for
example on a polydimethylsiloxane structure or polydim-
ethyl-diphenylsiloxane structure. In particular, commercially
available silicone pressure-sensitive adhesives, for example
BIO-PSA from Dow Corning Corporation, are suitable.

The protective layer serves for protection of the layer, next
to the skin, of pressure-sensitive adhesive of the patch during
storage and is removed shortly before use.
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Generally this comprises films provided with adhesive, for
example polyester films of polyethylene terephthalate (PET),
siliconized on one side.

All active substances that are suitable for transdermal or
topical application may be considered as active substances.
These include, in the sense of the invention, chemical sub-
stances, pharmaceuticals, odorants, and pheromones. The
active substance or active substances can also be in the form
of their pharmacologically active salts or as a prodrug. A
prodrug is a substance which, without being metabolized, is
pharmacologically inactive or slightly active, and is only
transformed to a fully active substance following metaboliza-
tion in the body.

In a special embodiment, the sensitive and/or highly vola-
tile active substances are contained in the elongated hollow
bodies. As a result the risk of loss of the active substance
before use owing to diffusion processes is prevented, or at
least greatly reduced. As already described, the active sub-
stances can be present in various layers, the elongated hollow
bodies being contained in at least one of the layers. The active
substance is preferably an active substance from the analge-
sics group, e.g. narcotics. We may preferably mention mor-
phine derivatives, heroin and buprenorphine, or fentanyl,
sufentanil and alfentanil or derivatives thereof. Sensitive and/
or highly volatile active substances are also preferably used,
for example nicotine, nitroglycerin, salicylic acid, scopola-
mine, benzatropine, bupropion, cyclopentamine dapsaicin,
fenfluramine, fentanyl, cyclopentamine, ephedrine, sel-
egiline, sufentanil, oxybutynin, rasagiline, mecamylamine,
memantine, methylsalicylate, venlafaxine, and others.

The layer containing the active substance(s) can, in addi-
tion to the active substance or active substances and the elon-
gated hollow bodies, additionally contain other excipients,
such as plasticizers, tackifiers, solubilizers, stabilizers, fillers,
carriers, permeation accelerators, for example fatty alcohols,
polyol fatty acid esters, polyalcohols, Azone, alkylmethylsul-
foxides, pyrrolidone, nonionic surfactants, anionic surfac-
tants, cationic surfactants, and terpenes, which basically are
known by a person skilled in the art. Other preferred excipi-
ents in the present invention are e.g. silicone oil, glycerol
esters of hydrogenated resin acids, hydroabietine-alcohol-
resin esters, hydroabietine-acid-resin esters, hydrogenated
methyl esters of pine resins, esters of partially hydrogenated
pine resins, esters of pine resins, colophony, phenolic resin,
alkylphenolic resin, petroleum resin, xylene resin. Alterna-
tively, antioxidants can additionally be used, such as toco-
pherols, butylated hydroxyanisole (BHA), gallic acid esters,
butylated hydroxytoluene (BHT), ascorbyl palmitate, ascor-
byl stearate, for stabilization or to minimize degradation of
the active substance(s) during storage. The preparation of
active substance(s) can additionally contain viscosity-in-
creasing excipients, which do not have any release-control-
ling function. Preferably the viscosity-increasing excipient is
selected from the group comprising finely-divided silicon
dioxide, for example Aerosil R 974®, metal oxides, titanium
oxide, zinc oxide, silicate, aluminum and magnesium silicate,
talc, stearate, zinc stearate, polyethylene, polystyrene-in-
soluble polyvinylpyrrolidone, polyacrylic acids, e.g. Car-
bopol 934P®, mineral oils, wool waxes and high-molecular
polyethylene glycols. An example of a preferred polyethylene
glycol is Carbowax 1000®. By adding suitable solvents, and
optionally further excipients, it is possible to adjust the vis-
cosity of the preparation of active substance(s). In principle,
all common organic solvents are suitable as solvents, for
example ethanol, isopropyl alcohol, hexane, heptane, ethyl
acetate, petroleum ether, gasoline, ketones, acetone, glycerol,
DEET (N,N-diethyl-3-methylbenzamide), THF and many
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oils, for example silicone oil, paraffin, triglycerides, neutral
oil or vegetable oils. For better dissolution of the active sub-
stance in the polymer, the transdermal therapeutic systems
can contain one or more solvents. Soluble polyvinylpyrroli-
done, Kollidon-vinyl acetate, propylene glycol, ethyl oleate,
1,2-propanediol, 1,3-butanediol, transcutol, propylene glycol
monocaprylate, solketal, oleic acid, 1-methylpyrrolidone,
glycerol, lauryllactate, triacetin, glycerol monooleate, sorbi-
tan monooleate and sorbitan trioleate can be considered for
this. Propylene glycol, butanediol and lauryllactate are espe-
cially preferred.

An elongated hollow body, in the sense of this application,
means an object whose length is greater than its width. Typi-
cally they have a length of a few micrometers. However,
hollow bodies up to 20 centimeters are already available.
When hollow bodies are used in the form of flow cushions,
pads or compresses, the products can even be up to several
meters long. The outside diameter of the hollow bodies is
from 1 nm to 1000 um, preferably 10 nm to 500 pum, espe-
cially preferably 10 nm to 100 um, quite especially preferably
10 nm to 50 pm. For example, hollow fibers, nanofibers,
nanotubes, buckytubes, nano-scale carbon tubes, carbon
nanotubes (CNTs) are used.

The hollow bodies can be single-walled or multiwalled,
with the wall forming a closed ring or a spiral structure, where
the cross-section remains largely the same over the length of
the hollow bodies and is preferably circular. The wall thick-
ness depends on the manner of production and is preferably in
the range from 5 to 10% of the outside diameter. Preferably
they are not provided with pores and so can be regarded as
impermeable to the filler. One or more fillers are provided in
the hollow bodies, for example a gas or a mixture of various
gases, a liquid or several liquids (solutions, suspensions,
emulsions), a solid or several solids or a semisolid preparation
(pastes, gels, ointments, creams, etc.). In the preferred
embodiment the diameter is infinitesimally small relative to
the length, therefore with regard to impermeability it is imma-
terial whether the ends of the hollow bodies are open.

The preferred hollow bodies can only be deformed plasti-
cally to a predetermined extent—depending on the embodi-
ment—before cracks develop and the hollow bodies finally
break. They therefore possess brittleness. They break at a
predetermined bending radius or angle, which can be adjusted
via the composition of the material forming the wall of the
hollow bodies, e.g. when pulling the TTS off of the skin or
through pressure of a finger or some other object on the TTS
located on the skin. In this way a (pressure-sensitive) break-
ing is achieved, and activation or deactivation of the system is
started. However, other possibilities, for example sound, heat,
radiation etc., can also be used as effective means for disrupt-
ing the hollow bodies. In such an embodiment the mechanical
properties of the hollow fibers can be conceived as being in
the complete range from glasslike brittle to rubberlike elastic.

No limits are placed on the choice of materials. Usually
they consist of carbon, metals, metal oxides or polymeric
compounds or combinations thereof. The use of a new group
of materials, the ORMOCER®s, in which glasslike compo-
nents are combined with polymeric components, is especially
preferred. The composite material consists of an inorganic
silicon-oxygen network in which special organic crosslink-
able groups of molecules are incorporated. The inorganic,
glasslike structures make spinning of the material possible.
The organic segments ensure that the properties of the fibers
can be modified without any problem. Thus, the spectrum of
properties of the ORMOCER® hollow fibers extends from
glasslike-brittle to flexible with rubberlike elasticity, and
from gas-tight to highly permeable. In a special embodiment,
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the layer containing the active substance(s) comprises, as
well as the brittle hollow bodies, in addition flexible hollow
bodies. These can be activated using sound, heat or radiation
as the triggering principle, so that they release their contents.

Production of hollow fibers takes place by techniques that
are known by a person skilled in the art, e.g. by spinning
processes, in which a resin is forced through a hollow spin-
ning nozzle by compressed air. Then the fiber is cured with
UV radiation. Other processes are for example electrospin-
ning, in which a high voltage is applied to a nozzle through
which a polymer solution or melt is pumped, the TUFT pro-
cess (Tubes by Fiber Templates), which is based on the coat-
ing of template fibers with selective removal of the template
after the hollow bodies have formed, or the WASTE process
(Wetting Assisted Templating) in which the walls of the pores
in a porous template are wetted with a polymer solution or
melt. Then the hollow bodies thus obtained can be further
functionalized by selective introduction of functional groups
on the inside or outside wall of the hollow bodies.

The elongated hollow bodies thus produced can either be
incorporated just as loose material in the TTS or, as
whole bundles, can be processed into threads or mats
and then used as flat layers, as films, as laminates or
fabrics, woven sheet-like pads, e.g. as flat-shaped, e.g.
woven material from filled elongated hollow bodies in
ribbon or roll form, from which the contour to be used is
obtained in a combined sealing and/or punching pro-
cess, without the filler escaping from the elongated hol-
low bodies.

as film-shaped material, in which the filled elongated hol-
low bodies are embedded in a carrier medium, e.g. of
plastic such as polyurethane.

as flat layers of filled elongated hollow bodies (pads) with
defined dimensions between 0.1 and 200 cm>.

The varied techniques of TTS production that are suffi-
ciently well known by a person skilled in the art are available
for incorporating the hollow bodies in the form of said flat
layers. The filled elongated hollow bodies are embedded in
the TTS in the form of a loose material, by

direct inclusion in the coating compound before the coat-
ing process

direct inclusion in the active substance reservoir before the
coating process

application of the loose material on the adhesive matrix
before it has dried

application of the loose material on the dried adhesive
matrix

Before the laminate is covered with the backing, the layer
ofhollow bodies can be covered with one or more additional
layers.

In the simplest case the filler is an active substance, which
is contained in the elongated hollow bodies. By folding or
twisting the TTS, the hollow bodies are broken and the active
substance is released from the hollow bodies. This construc-
tion ensures reliable storage. However, release can also be
effected by disintegrating or perforating the hollow bodies,
but depends on the properties of the hollow bodies. With the
construction of the TTS provided, in fact the system is spe-
cially activated before use. This embodiment is especially
advantageous in the case of sensitive or highly volatile active
substances, in particular nicotine, or if there is incompatibil-
ity with another ingredient of the system. Examples of said
active substances are in particular nicotine, nitroglycerin,
salicylic acid, scopolamine, benzatropine, fenfluramine,
cyclopentamine, ephedrine, selegiline, rasagiline, mecamy-
lamine, memantine and others.
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Usually in cases of misuse, an attempt is made to reach the
analgesic active substance by extraction of TTS that are worn.
In a special embodiment, the object of the invention lowers
the potential for misuse of opioid-containing analgesic
patches considerably. In this embodiment the active sub-
stance is contained in the matrix and the hollow bodies con-
tain, as filler, a substance that destroys or inactivates the active
substance on contact. Now if the TTS is removed from the
skin, the pulling and the associated high level of mechanical
stress (bending) ofthe TTS causes the hollow bodies to break.
The substance is released and comes in contact with the active
substance. This is for example destroyed irreversibly by oxi-
dative processes or is inactivated by release of an antagonist.
Suitable oxidizing agents are in particular inorganic reagents,
such as permanganates, e.g. potassium permanganate, man-
ganese dioxide, lead dioxide, lead tetraacetate, cerium(IV)
salts, chromates, chromic acid, osmium tetroxide, nitric acid,
nitrites, such as potassium nitrite, selenium dioxide, hydro-
gen peroxide and other peroxo compounds, bromine, chlo-
rine, hypohalides, or sulfur; preferably potassium permanga-
nate, hydrogen peroxide and potassium nitrite; organic
oxidizing agents, such as dimethylsulfoxide, N-bromosuc-
cinimide, quinones, hypervalent iodine compounds, peracids
and peresters, as well as enzymes. For a given active sub-
stance, the oxidizing agent is preferably selected based on its
chemical reactivity with the active substance. Abusive isola-
tion of the active substance is therefore eftectively prevented.
The active substance is preferably an active substance from
the analgesics group, for example narcotics. We may prefer-
ably mention morphine derivatives, heroin and buprenor-
phine, or fentanyl and its derivatives sufentanil and alfentanil.
Basically, combinations of active substances canalso be used,
for which application via a TTS is the appropriate dosage
form.

In another preferred embodiment the matrix layer contain-
ing the active substance(s) has at least two active substances,
with at least one of the active substances located in the elon-
gated hollow bodies. This division is of advantage when there
are at least two active substances that are not compatible with
each other and should not come into contact until shortly
before use. A special advantage that follows from this con-
struction is that the breaking, disintegrating or perforating of
the hollow bodies preferably does not take place until after a
given time interval, e.g. after 6 to 36 or up to 168 hours, and
then the active substance is released with a time delay relative
to the first. We therefore have a two-phase TTS for application
twice, with simultaneous use of the same TTS for the repeated
use. After the first wearing period, the second phase of the
TTS is started by breaking of the hollow bodies (by the user)
on the skin or after removal of the TTS and reattachment of
the TTS.

In another preferred embodiment, in the layer containing
the active substance(s) there is at least one active substance in
the form of one of its pharmacologically active salts. In the
elongated hollow bodies there is, as filler, a basic excipient,
which releases the active substance from the salt form and
thus converts it into the pharmacologically active or more
active form. This preferred embodiment of the invention is
therefore the in-situ production of an active-substance base
by release by the basic excipient before using the TTS. The
opposite arrangement (active substance in the salt form as
filler in the elongated hollow bodies and basic excipient in the
layer) is also a preferred embodiment of this invention.

In another especially preferred embodiment, the walls of
the elongated hollow bodies are designed to be semiperme-
able. Water in the form of moisture on the skin can therefore
be absorbed into the hollow bodies during the period of use of
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the TTS. Supply of water into the hollow bodies by diffusion
of solvent through the semipermeable membrane causes the
hollow bodies to expand to such an extent that they burst and
release the filler. In addition, hollow bodies not filled semi-
permeably can also be present in the TTS, which advanta-
geously prevent or at least reduce any decrease in strength of
adhesion of the TTS or degradation of the active substance
during the period of use owing to transepidermal water loss
from the skin.

The invention claimed is:

1. A transdermal therapeutic system (TTS) for delivering
an active substance or more than one active substances, the
transdermal therapeutic system comprising:

a backing that is impermeable to the active substance(s);

a layer containing the active substance(s) or several layers

containing the active substance(s); and

optionally a detachable protective layer;

wherein at least one layer containing the active sub-

stance(s) has physically distinct elongated hollow bod-
ies each with a hollow space provided with a filler or
several fillers, where the hollow space of each hollow
body is noncontiguous with the hollow space of each
other hollow body;

wherein the elongated hollow bodies are configured so that

the filler or fillers are only released from the hollow
bodies by changing the structure of the hollow bodies;
and

wherein the elongated hollow bodies are incorporated in

the at least one layer in the form of loose materials, and
include atleast one selected from the group consisting of
hollow fibers, nanofibers, nanotubes, buckytubes, nano-
scale carbon tubes, and carbon nanotubes.

2. The transdermal therapeutic system as claimed in claim
1

wherein the change in structure of the hollow bodies is

brought about by supplying mechanical, thermal, elec-
trical, magnetic, electromagnetic or chemical energy.

3. The transdermal therapeutic system as claimed in claim
1

wherein the change in structure of the hollow bodies is

caused by pressure, heat, radiation, electric current or
sound.

4. The transdermal therapeutic system as claimed in claim
1

wherein the filler comprises at least one active substance

and the release of the active substance or active sub-
stances is effected by breaking, disintegrating or perfo-
rating the hollow bodies.

5. The transdermal therapeutic system as claimed in claim
1

wherein the layer containing the active substance(s) con-

tains at least two active substances;

wherein at least one of the active substances is located in

the elongated hollow bodies; and

wherein the elongated hollow bodies are configured to

release the at least one active substance by breaking,
disintegrating, or perforating the hollow bodies.

6. The transdermal therapeutic system as claimed in claim
1

wherein the filler contained in the hollow bodies has the

property of inactivating the active substance or active
substances.

7. The transdermal therapeutic system as claimed in claim
1

wherein the filler contained in the hollow bodies has the

property of destroying the active substance or active
substances.
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8. The transdermal therapeutic system as claimed in claim

wherein the filler is only released from the hollow bodies
by mechanical stressing of the TTS during removal of
the TTS from skin to which it has been attached.

9. The transdermal therapeutic system as claimed in claim

1.

wherein the layer containing the active substance(s) con-
tains at least one active substance in the form of one ofits
therapeutically effective salts; and

wherein an excipient that releases the active substance
from the salt form is contained in the hollow bodies.

10. The transdermal therapeutic system as claimed in claim

1.

wherein the layer containing the active substance(s) con-
tains at least one active substance in the form of one ofits
therapeutically effective salts; and;

wherein the layer containing the active substance(s) con-
tains an excipient that releases the active substance from
the salt form, with the at least one active substance in the
form of one of its therapeutically effective salts being
located in the hollow bodies.

11. The transdermal therapeutic system as claimed in claim

1.

wherein the wall of the hollow bodies is designed to be
semipermeable.
12. The transdermal therapeutic system as claimed in claim

1.

wherein the outside diameter of the hollow bodies is from
1 nm to 1000 pm.
13. The transdermal therapeutic system as claimed in claim

1.

wherein the hollow bodies are designed to be brittle or
flexible.

5

10

30

10
14. The transdermal therapeutic system as claimed in claim
1
wherein the hollow bodies are made from organically
modified ceramic polymer hollow fibers.
15. The transdermal therapeutic system as claimed in claim
1
wherein the layer containing the active substance(s) addi-
tionally has a pressure-sensitive adhesive layer on a
skin-facing side.
16. The transdermal therapeutic system as claimed in claim
1
wherein the change in structure of the hollow bodies is
caused by heat.
17.The transdermal therapeutic system as claimed in claim
16;
wherein the walls of the hollow bodies are designed to be
semipermeable.
18. The transdermal therapeutic system as claimed in claim
17,
wherein the outside diameter of the hollow bodies is from
10 nm to 50 pm.
19. The transdermal therapeutic system as claimed in claim
18;
wherein the filler of the hollow bodies includes an antago-
nist.
20. The transdermal therapeutic system as claimed in claim
18;
wherein the filler includes an oxidizing agent.
21. The transdermal therapeutic system as claimed in claim
1;
wherein the outside diameter of the hollow bodies is from
1 nm to less than 10 pm.
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